Water vapor is a natural greenhouse gas. It plays a dominant role in a number of meteorological and climate processes by directly influencing the characteristics and balance of the radiation field. Accurate measurements of the water-vapor mixing ratio are of considerable importance for understanding atmospheric physics and climate change.
Figure 1. The metropolitan São Paulo (MSP) lidar system.
0.25nm), and 355nm (Rayleigh scattering, bandwidth 1.0nm) are used to select the wavelength required for a given project. They also ensure efficient background reduction and improved signalto-noise ratios. The receiving electronics can operate in both analog and photon-counting mode, recording data at 12-bit resolution and averaging every 1-3 minutes with a height resolution of 15-30m. Very thin 'subvisual' cirrus clouds (SVCs), which can be detected with the MSP lidar but not using satellite imagery, may affect climate conditions by trapping heat, 2 although to what extent this occurs is unknown. Lidar measurements allow us to estimate their height, thickness, and optical depth, thus contributing crucial information to radiative-transfer models. Since 2004 we have obtained SVC measurements on a daily basis for four to eight hours, except when prevented by precipitation or other operational issues (see Figure 2) . Figure 3 represents typical Raman-lidar measurements, taken Eliane Gonçalves Larroza is a PhD student with research interests in SVCs and their detection and characterization using lidar and satellite technology.
Continued on next page

Figure 3. The water-vapor mixing ratio from the 408nm Raman channel and from radiosonde data at Sounding Base Marte Civil (SBMT
Ani S. Torres is a PhD student investigating independent calibration of water-vapor Raman lidars.
Fábio J. da Silva Lopes is a PhD student focusing on data validation from lidar and the CALIPSO satellite.
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